Nitric oxide and prostaglandins interact to prevent hepatic damage during murine endotoxemia.
Nitric oxide (NO) and prostaglandins (PG) both possess the ability to induce vasodilatation and prevent the aggregation of platelets. The synthesis of these substances is increased following in vivo lipopolysaccharide (LPS) infusion, but their function during sepsis is incompletely understood. We studied the role of NO and PG in a murine model of chronic hepatic inflammation (Corynebacterium parvum injection), which is known to progress to sudden hepatic necrosis after LPS injection. NO synthesis, which is induced in hepatocytes by C. parvum treatment and in nonparenchymal cells by LPS treatment, was inhibited using NG-monomethyl-L-arginine (L-NMMA). High-dose aspirin (ASA) was used to block PG synthesis. Treatment with L-NMMA or ASA alone, in the absence of LPS, resulted in no increase in hepatic injury. C. parvum-treated mice that received both L-NMMA and ASA without LPS developed marked hepatic damage as reflected by increased hepatocellular enzyme release (aspartate aminotransferase and L-ornithine carbamoyl-transferase). Marked hepatic damage was seen after LPS administration, and ASA pretreatment alone had no effect on the LPS-induced hepatic injury, whereas L-NMMA markedly increased the hepatic damage. The combination of L-NMMA and ASA after LPS resulted in the greatest hepatocellular enzyme release, characterized histologically by intravascular thrombosis with diffuse infarction and necrosis. Simultaneous treatment with either PGI2 or L-arginine partially prevented this injury. These data demonstrate that NO and PG function synergistically to maintain hepatocellular integrity; thus increased synthesis of these mediators protects the liver from the pathophysiological effects of LPS in this model.